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This invention provides an aerodynamic structure attached to 
the rear cargo body, having doors that Swing open, or a single, 
full-width door, which rolls upwardly. The embodiments pro 
vide anaerodynamic structure attached to the rearina manner 
that would obscure access to the door(s) in a deployed posi 
tion, in which the structure reduces drag, yet enables access to 
the door(s) in a folded position. The folded position allows 
access to the rear for loading and unloading, and in the case of 
Swinging, hinged doors, allows the doors to be folded through 
a 270-degree arc, with a minimal sideways projection. The 
various embodiments also enable relatively rapid and easy 
transition between the folded position and the deployed posi 
tion using actuators and/or linkages that tie the folding and 
deployment of panels of the structure together. This allows 
selective folding and deployment of the structure without 
undue effort or strength. 
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REAR-MOUNTED AERODYNAMIC 
STRUCTURE FOR TRUCK CARGO BODES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 5 

This application is a continuation of U.S. patent applica 
tion Ser. No. 12/122,645, now U.S. Pat. No. 8,100,461, 
entitled REAR-MOUNTED AERODYNAMIC STRUC 
TURE FOR TRUCK CARGO BODIES, which claims the 
benefit of co-pending U.S. Provisional Application Ser. No. 
60/938,697, entitled REAR-MOUNTED AERODYNAMIC 
STRUCTURE FOR TRUCK CARGO BODIES, now 
expired, and co-pending U.S. Provisional Application Ser. 
No. 61/039,411 also entitled REAR-MOUNTED AERODY 
NAMIC STRUCTURE FOR TRUCK CARGO BODIES, 
now expired, the teachings each of which applications are 
expressly incorporated herein by reference. 

10 

15 

2O 
FIELD OF THE INVENTION 

This invention relates to aerodynamic fairings for truck 
bodies and other large cargo vehicles, and more particularly 
to aerodynamic fairings and structures that are attached to the 25 
rear of the vehicle. 

BACKGROUND OF THE INVENTION 

Trucking is the primary mode of long-distance and short- 30 
haul transport for goods and materials in the United States, 
and many other countries. Trucks typically include a motor 
ized cab in which the driver sits and operates the vehicle. The 
cab is attached to a box-like cargo section. Smaller trucks 
typically include an integral cargo section that sits on a uni- 35 
fied frame which extends from the front wheels to the rear 
wheel assembly. Larger trucks often include a detachable cab 
unit, with multiple driven axles, and a separate trailer with a 
long box-like cargo unit seated atop two or more sets of wheel 
assemblies. These truck assemblages are commonly referred 40 
to as "semi-trailers' or “tractor trailers.” Most modern trucks 
cabs particularly those of tractor trailers, have been fitted 
with aerodynamic fairings on their roof, sides and front. 
These fairings assist in directing air over the exposed top of 
the box-like cargo body, which typically extends higher (by 45 
several feet) than the average cab roof. The flat, projecting 
front face of a cargo body is a Substantial Source of drag, 
above the cab roof. The use of such front-mounted aerody 
namic fairings in recent years has served to significantly 
lower drag and, therefore, raise fuel economy for trucks, 50 
especially those traveling at high speed on open highways. 

However, the rear end of the truck's cargo body has 
remained the same throughout its history. This is mainly 
because most trucks include large Swinging or rolling doors 
on their rear face. Trucks may also include a liftgate or a lip 55 
that is Suited particularly to backing the truck into a loading 
dock area so that goods can be unloaded from the cargo body. 
It is well-known that the provision of appropriate aerody 
namic fairings (typically consisting of an inwardly tapered set 
of walls) would further reduce the aerodynamic profile of the 60 
truck by reducing drag at the rear face. The reduction of drag, 
in turn, increases fuel economy. By way merely of back 
ground, one such aerodynamic structure is shown and 
described in U.S. Pat. No. 6,595,578 entitled TRUCK 
AFTER-BODY DRAG REDUCTION DEVICE, by Kyril 65 
Calsoyas, et al., the teachings of which are expressly incor 
porated herein by reference. 

2 
Nevertheless, most attempts to provide aerodynamic struc 

tures that integrate with the structure and function of the rear 
cargo doors of a truck have been unsuccessful and/or imprac 
tical to use and operate. Such rear aerodynamic structures are 
typically large and difficult to remove from the rear so as to 
access the cargo doors when needed. One approach is to 
provide a structure that Swings upwardly, completely out of 
the path of the doors. However, aerodynamic structures that 
Swing upwardly require Substantial strength or force to be 
moved away from the doors, and also require Substantial 
height clearance above an already tall cargo body. Other 
Solutions have attempted to provide anaerodynamic structure 
that hinges to one side of the cargo body. While this requires 
less force to move, it also requires Substantial side clear 
ance—which is generally absent from a closely packed, 
multi-truck loading dock. 

In fact, most loading dock arrangements require that the 
relatively thin cargo doors of conventional trucks Swing open 
fully to about 270 degrees so that they can be latched against 
the adjacent sides of the cargo body. Only in this manner can 
the truck be backed into a standard-side-clearance loading 
dock, which is often populated by a line of closely-spaced 
trailers that are frequently entering and leaving the dock. In 
Such an environment, side-projecting or top-projecting fair 
ings would invariably interfere with operations at the loading 
dock. 
A possible Solution is to bifurcate the aerodynamic struc 

ture into a left hinged and a right-hinged unit that defines a 
complete unit when closed, and hinges open to reveal the 
doors. However, the two separate sections still present a large 
projection that would be incapable of Swinging the requisite 
270 degrees, and would undesirably tend to project into the 
adjacent loading bays when opened. 

Another alternative is to remove the fairing structure from 
the truck before it is parked at the loading bay. However, the 
removed structure must then be placed somewhere during the 
loading/unloading process. Because most truck doors are 
relatively large, being in the range of approximately 7-8 feet 
by 8-9 feet overall, removing, manipulating and storing a 
fairing in this manner may be impractical, or impossible, for 
the driver and loading dock staff. 

In the face of ever-increasing fuel costs, it is critical to 
develop aerodynamic structures that can be applied to the rear 
of a truck cargo body, either as an original fitment, or by 
retrofit to existing vehicles. These structures should exhibit 
durability and long service life, be easy to use by the average 
operator, not interfere with normal loading and unloading 
operations through a rear cargo door, and not add substantial 
additional cost or weight to the vehicle. The structure should 
exhibit a low profile on the vehicle frame and/or doors, not 
impede side clearance when the doors are opened, and where 
possible, allow for clearance with respect to conventional 
door latching mechanisms. Such structures should also allow 
for lighting on the rear, as well as other legally required 
structures. Moreover, given the large existing fleet of trucks 
and trailers, it is highly desirable that an aerodynamic struc 
ture be easily and inexpensively retrofittable to a wide range 
of existing vehicles without undue customization. 

SUMMARY OF THE INVENTION 

This invention overcomes the disadvantages of the prior art 
by providing an aerodynamic structure attached to the rear 
face of a truck cargo body, which rear typically contains a 
door assembly, with a plurality of doors that Swing open on 
hinges, or a single, full-width door, which rolls upwardly. The 
various embodiments of the invention allow an aerodynamic 



US 8,360,510 B2 
3 

structure to be permanently attached to the rear of the trailer 
in a manner that would obscure access to the door(s) in a 
deployed position, in which the aerodynamic structure gen 
erates reduced drag on the trailer body, yet enables ready 
access to the door(s) in a folded position. The folded position 
still allows the rear of the trailer to be fully accessible for 
loading and unloading, and in the case of Swinging, hinged 
doors (among others), allows the doors to be folded through a 
full 270-degree arc from a closed position to a position flush 
along the sides of the vehicle, with a minimal sideways pro 
jection. The various embodiments also enable relatively rapid 
and easy transition between the folded position and the 
deployed position using a variety of actuators and linkages 
that tie the folding and deployment of various panels of the 
structure together. This allows an operator to selectively fold 
and deploy the structure without undue effort or strength. 

In an embodiment of the invention, the structure consists of 
a pair of opposing side or lateral panels that are oriented 
Vertically and an assembly of upper and lower panels (or at 
least an upper panel) that adjoin the lateral panels. The struc 
ture is divided into a respective portion on each adjoining 
door—or is otherwise divided between the overall width of 
the trailer rear. This can be implemented by dividing the 
upper/lower panels along a medial dividing line so each half 
folds upon the underlying door. The four (or three) panels of 
each of the two, side-by-side hinged aerodynamic structure 
portions are separate, rigid, semi-rigid or semi-flexible panel 
units, which are each manually or automatically unfolded into 
the desired, tapered aerodynamic structure, and then locked 
in place with respect to each other. 

In another embodiment of this invention, all the panels of 
the aerodynamic structure portion on a given door are inter 
connected by hinges so that the overall tapered box defines an 
"origami' type of folding arrangement. In Such an arrange 
ment, a vertical, medial panel is divided into three separate 
panel sections with the its upper and lower panel sections 
joined to adjacent horizontal top and bottom surfaces. The 
horizontal upper and lower Surfaces are, likewise, each 
divided diagonally into a pair of upper and lower panel sec 
tions, respectively. The opposing upper and lower panels are 
hingedly attached to a one-piece outer vertical panel. When 
either the medial panel or the outer panel is moved toward or 
away from the underlying truck rear face/door, the force is 
transmitted throughout the structure, causing it to either fold 
or unfold, respectively. The separate panels are joined by 
sliding hinges or another type of hinge assembly (such as a 
flexible material) that facilitates the folding of each panel 
over the other by allowing the joined panel to translate, as 
well as rotate in two degrees of freedom. This facilitates the 
requisite origami folding pattern by allowing movement in 
two degrees of freedom. This accommodates the fact that the 
panels have a finite thickness. 
The aerodynamic panels can be deployed from a folded 

orientation and refolded against the doors in a variety of 
manners. In general it is desirable to provide an easy and 
accessible technique to deploy the panels without need to 
access the upper panels—which may be hard for an operator 
to reach. A variety of illustrative systems and methods can be 
employed to coordinate deployment and folding of the pan 
els—typically the upper and lower panels. The lower panels 
can be coupled to the upper panels using a linkage such as a 
Swing arm framework that employs tie rods on each opposing 
panel (upper and lower), and also join to a central Swinging 
arm structure with a vertical hinge axis. The movement of the 
lower panel is translated into a Swinging motion about the 
Vertical hinge axis that translates the motion to the upper 
panel. Other linkage mechanisms for a pair of opposing (typi 
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4 
cally upper and lower) panels include a folding medial panel 
attached to each doors upper and lower panels, a pneumatic/ 
hydraulic master cylinder and slave cylinder, a flexible cable 
and/or an eccentric linking bar. In general, these linking 
mechanisms ensure that, when the lower panel is folded/ 
deployed, the upper panel follows. 

In one embodiment the upper and lower panels can be 
locked together using corner-mounted latches on one of the 
adjoining panels (typically the lateral panel) that engage lock 
pins on the other of the panels (typically each of the upper and 
lower panel). The latches can be spring-loaded and release 
together using a connecting linkage, such as a cord. In another 
embodiment the upper and lower panels can be locked and 
unlocked using a series of rotating blocks interconnected with 
Vertical, rear-edge-mounted rods. In an “origami embodi 
ment, the medial panel of each folding structure portion inter 
connects with a stiffener bar that extends into an overlapping 
relation with the top and bottom medial panel sections, but is 
unattached to the top and bottom medial panel sections. A 
cord runs through a hollow aperture in the stiffener bar 
between an attachment point on one adjacent medial panel 
section and a loop on the opposing medial panel section. 
When the cord is tensioned, the stiffener bar is biased by the 
taut cord into engagement with the upper and lower medial 
panel sections, thereby forming a single, planar media panel. 
This motion forces the unfolding of the adjacent, intercon 
nected horizontal and outer panel sections, thereby deploying 
the aerodynamic structure. 

Linear actuators, or other mechanisms, can be used to 
automatically deploy and retract the origami-type structure 
(or other folding aerodynamic structures defined herein). The 
actuators can be located along the door or another portion of 
the rear of the trailer and can bear upon the medial panel, the 
outer vertical panel, or both. A controller can be provided, so 
that panels are automatically deployed at, or above, a given 
speed (for example, over 35 mph), and refracted below a 
given speed. Alternatively, the driver can control deployment 
and refraction from the cab. 

In illustrative embodiments of the present invention, the 
aerodynamic structure can be mounted on a door with 
extended hinges that either overlie conventional, original butt 
hinges of a retrofitted trailer doorframe, or are placed remote 
from the original hinges. In an illustrative implementation, 
the hinges can be formed with a streamlined outer cover, or 
constructed as part of an overall, elongated butt plate with 
cutouts and clevis plates attached at desired locations based 
upon the locations of preexistinghinge devises. The butt plate 
is applied to the corner of the trailer frame thereby forming a 
relatively continuous and streamlined rear hinge extension. 
The pivotaxis points of the extended hinges allow for a larger 
swing that enable the thickened door with the folded stack-up 
of aerodynamic panels to open approximately 270 degrees to 
a position flush with the side of the trailer. This facilitates 
movement of the trailer into a narrow loading dock space 
without interference by the aerodynamic structure. The 
extended hinges of various embodiments can have pivot 
points located anywhere within an arc relative to the original 
hinge axis points so as to extend the Swing of the door and 
allow the doors with folded panels to be located adjacent to 
the side of the trailer. 

In another embodiment, instead of the above-described 
single axis extended hinge, the extended hinge assembly can 
define a multi-axis hinge having at least one central hinge 
clevis. This multi-axis hinge assembly provides at least two 
separate, parallel hinge pivots that allow the thickened door 
unit (with attached spacer frame and nested, folded panels) to 
be opened a full 270 degrees so as to lie against the adjacent 
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side of the cargo box. In one example, at least two of the hinge 
assemblies on each door can be geared so as to preventrack 
ing of the door as it Swings by maintaining it within a prede 
termined Swing pattern as defined by meshing gears in each 
assembly. In other examples, the doors can be conventionally 
hinged, using extended hinge pivots, or another type of multi 
axis hinge, Such as a four-bar linkage, can be employed. 

In various embodiments in which the trailer employs 
hinged doors, lock rods are used to secure the doors near the 
medial joint line therebetween. To allow for clearance over 
these lock rods when the panel structure is folded, the panels 
(upper and lower, for example) can be located on hinges that 
define an axis with a rearwardly directed angle when folded 
against the door so as to provide the needed clearance. This 
angled fold-line allows for decreased overall stack-up at the 
lateral side of the door, which results in less room needed 
between trailers at a dock when the doors are open. The panels 
can be mounted to the door on hinges with pivot points remote 
from the inner surface of the respective panel so that the 
forward (trailer-frame-confronting) edge is located adjacent 
to the side of the trailer body/door frame for added stream 
lining. 

In another embodiment, to bridge the trailer door lock rods, 
a spacer frame can be attached onto or over a hinged trailer 
door and provide a hinged base member for a plurality of 
panels that, when folded or “collapsed, are substantially or 
fully nested within the spacer frame and, when deployed, 
define the desired rearwardly tapered box-like aerodynamic 
structure. Typically, there are two separate spacer frames, 
each mounted on a respective Swinging door of the overall 
door assembly. In one embodiment, each spacer frame con 
tains its own folding aerodynamic assembly/structure, and 
each structure can include a central or medial panel (also 
termed a “splitter,” or another type of non-panel Supporting 
member that defines a central support. Each splitter or medial 
panel relatively closely confronts the other medial panel. 
When the two aerodynamic structures are deployed they col 
lectively define an aerodynamic structure having at least one 
tapered horizontal top surface and a pair of opposing tapered 
Vertical side surfaces. The spacer frame is sized and arranged 
so that the various panels can be folded into an overlapping 
arrangement without binding on each other. In other words, 
Some sides of the spacer frame are lower than others by an 
amount equal to, or greater than, the thickness of the attached 
panel. 
The upper and lower panels of the structure can account for 

variability in the width of the doors, and any resulting gap by 
providing a medial wiper that seals between the medial facing 
edges of the panels to reduce/eliminate air leakage into the 
cavity defined by the panels. Other seals between panels, and 
between the panels and the door frame can also be provided. 
The presence of seals and other structures between the door 
and the frame can be accommodated by a spacer that positions 
the panel hinges rearwardly to overlie, for example, a preex 
isting door-to-frame gasket. The size of the spacer can be to 
allow accommodation of different-sized gaskets and differing 
positions for the forward end of the panel (to align its con 
frontation with the door frame edge). 

In another embodiment, a door having relatively conven 
tional hinges can be employed, with the door being modified 
to include inwardly (toward the cargo compartment) directed 
recesses into which individually house deployable, folded 
aerodynamic structures. The folded structures reside at, or 
below, the outerface of the surrounding door so that, when the 
doors are opened open to a 270-degree orientation from the 
closed position, they naturally lay flat against the trailers 
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6 
sides with the structure-containing recesses projecting out 
wardly from the sides to a small degree. 

In other embodiments, such as those applicable to a rolling 
rear cargo door (and also conventional, hinged, side-swinging 
doors), the aerodynamic structures can be provided on hinged 
secondary doors or frameworks that are separate from the 
underlying door, and are instead mounted on the outside 
trailer body frame that surrounds the door. To access the 
underlying cargo door, the two hinged structure frames are 
opened to 270 degrees, and secured to the sides of the 
trailer—and then the rolling door (or other form of door) is 
made accessible. Modified hinge assemblies using a central 
clevis and two spaced-apart parallel pivots can be employed 
to afford additional clearance needed to allow the frames to 
Swing through 270 degrees. Likewise, the hinges for the sec 
ondary door or framework can be mounted on the above 
described hinge butt plate, which is secured to the corner of 
the frame. 
To facilitate required lighting in a flush-mounted, stream 

lined panel, lights can be surface mounted directly to the 
panel (particularly the upper panels). Alternatively, the aero 
dynamic structure can include a tapered frame-mounted 
header that includes built-in, flush-mounted lights. Likewise, 
the door frame-confronting edges of the panels (typically 
upper) can include a translucent or transparent section that 
expose lights mounted on the rear face of the frame while 
maintaining a streamlined structure. In another embodiment, 
the upper panels are mounted so that their adjacent edges 
mate with the top frame member at a location beneath any 
lighting on the top frame member of the trailer body so that 
the lighting remains visible. 

In further embodiments of the invention a method for ret 
rofitting an aerodynamic structure of a type described above 
is provided. This method includes identifying locations of 
existing door hinge devises and removing the existing doors 
from the existing devises. Extended hinge devises are applied 
to the door frame, either individually, or as part of the elon 
gated hinge butt plate that overlies and is secured to the 
vertical corner of each side of the doorframe. In manufactur 
ing the butt plate, slots or cutouts are formed in locations that 
match those of the existing devises and opposing clevis plates 
with (typically rearward) extended pivot holes are attached to 
opposing sides of each cutout so as to eventually overlie the 
existing devises. The doors are provided with door hinge 
portions that are located to align with the extended devises. 
The door hinge portions can also include intermediate lateral 
panel hinges mounted on remote pivot axes formed on the 
hinge portions. The trailer doors are reattached to the new 
devises using hinge pivots, such as bolts that pass through a 
tube in the hinge portions and the new clevis plate holes. The 
lateral panels on each door are attached to the intermediate 
lateral panel hinges and the upper and lower panels are 
attached to the door with folding hinges that can include an 
angled hinge line so as to enable angled folding that clears the 
door lock rod. The upper and lower panels can each include a 
medial sealing strip that is cutout at the appropriate location to 
allow clearance for the lock rod without excessive air leakage 
there around. The medial wiper is attached to each medial 
sealing strip to ensure a wind-tight connection. In one 
embodiment, a Swing arm linkage is attached at an appropri 
ate location on each door. The tie rods between the upper and 
lower panels are secured between the Swing arm and the 
respective panels and a central rod that is threaded to oppos 
ing ball joints is rotated to appropriately adjust the length of 
each tie rod and thus the corresponding level of each panel 
with respect to the other. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention description below refers to the accompany 
ing drawings, of which: 

FIG. 1 is a perspective view of a truck trailer having an 
aerodynamic structure on its rear according to an illustrative 
embodiment of this invention; 

FIG. 2 is a partial side view of the truck trailer rear of FIG. 
1; 

FIG. 3 is a rear view of the truck trailer rear of FIG. 1; 
FIG. 4 is a partial top view of the truck trailer rear of FIG. 

1; 
FIG. 5 is a perspective diagram of a deployed aerodynamic 

assembly for a single door showing the first step typical 
folding procedure in which the top and bottom horizontal 
panels are now folded so as to retract the assembly into the 
underlying spacer frame; 

FIG. 6 is a perspective diagram of the arrangement of FIG. 
5 showing the top and bottom horizontal panels folded against 
the frame and the vertical, central/medial panel now in the 
process of being folded in a Subsequent folding procedure 
step; 

FIG. 7 is a perspective diagram of the arrangement of FIG. 
5 showing the medial panel now folded over the top and 
bottom horizontal panels and the medial panel overlying them 
in a folded orientation, with the vertical outer panel being 
folded in the process of being folded in a final folding step: 

FIG. 8 is perspective diagram of the arrangement of FIG.5 
showing all panels now in a fully folded orientation with 
respect to the underlying spacer frame; 

FIG. 9 is more-detailed perspective view of a spacer frame 
mounting base for the aerodynamic assembly of FIG. 1 with 
aerodynamic panels removed; 

FIG. 10 is a schematic top view showing the folded door 
panel assemblies with the doors and attached aerodynamic 
panel assemblies in a closed position and a phantomized open 
position located against the sides of the trailer; 

FIG. 11 is a schematic top view showing the available 
clearance at an exemplary loading dock when the panels are 
folded and the doors are in an open position, secured to the 
sides of the trailer; 

FIG. 12 is a fragmentary perspective view of an exemplary 
truck/trailer cargo door hinge according to the prior art; 

FIG. 13 is a multi-piece, dual-pivot hinge assembly for use 
with the aerodynamic panel assemblies in accordance with 
this invention; 

FIG. 14 is a fragmentary top view showing a door assembly 
with an aerodynamic arrangement in accordance with an 
embodiment of this invention in a closed position; 

FIG. 15 is a fragmentary top view of the arrangement of 
FIG. 14 in a half-partially position of approximately 180 
degrees: 

FIG. 16 is a fragmentary top view of the arrangement of 
FIG. 14 in a fully opened position of approximately 270 
degrees: 

FIG. 17 is side view of a slotted spacer frame side that 
allows for variable placement of hinges according to an alter 
nate embodiment; 

FIG. 18 is a fragmentary perspective view of an unlocked 
lower panel moved into an engagement with a lock member of 
a vertical medial panel in the aerodynamic arrangement of 
FIG. 1: 

FIG. 19 is a fragmentary perspective view of the process of 
locking the lower panel as shown in FIG. 18 with respect to 
the vertical medial panel; 
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FIG. 20 is fragmentary perspective view of the lower panel 

of FIG. 18 shown in a locked position with respect to the 
Vertical medial panel; 

FIG.21 is a rear view of the truck trailer rear of FIG. 1 again 
showing the aerodynamic panels in a deployed and locked 
orientation in accordance with the process shown in FIGS. 
18-20; 

FIG. 22 is a rear view of the truck trailer rear of FIG. 1 
showing the panels in a folded orientation; 

FIG. 23 is a fragmentary rear view of a truck trailer rear 
showing an aerodynamic panel in which the lower panel is 
located above conventionally-located cargo door lock 
handles thereby allowing access to the handles for locking 
and unlocking of doors; 

FIG. 24 is a fragmentary rear view of a truck trailer rear 
showing an arrangement of the cargo door lock handles 
adapted to allow an aerodynamic panel to be extended to the 
bottom of the door, while still enabling the door to be locked 
and unlocked; 

FIG. 25 is a fragmentary rear view of a truck trailer rear 
showing an alternate arrangement of cargo door lock handles 
that allow panel to be extended near the bottom of each door; 

FIG. 26 is a fragmentary rear view of a truck trailer rear 
showing yet another alternate arrangement in which the cargo 
door lock handles extend from the bottom of the door, thereby 
allowing the panel to extend substantially to the bottom of the 
trailer door assembly: 

FIG. 27 is a rear view of an exemplary truck cargo body 
rear with aerodynamic panels extended to the bottom of the 
door according to an alternate embodiment; 

FIG. 28 is a fragmentary perspective view of the rear of a 
truck trailer cargo body rear showing an aerodynamic struc 
ture in a deployed orientation according to an alternate 
embodiment that employs an "origami' type folding arrange 
ment; 

FIG. 29 is a fragmentary perspective view of the rear of a 
truck trailer cargo body rear of FIG. 28 showing the origami 
aerodynamic arrangement in a folded orientation; 

FIG. 30 is a perspective view of the folding origami aero 
dynamic structure for one of the pair of adjacent truck trailer 
cargo doors according to the embodiment of FIGS. 28 and 29 
in a fully deployed orientation; 

FIG. 31 is a perspective view of the folding origami aero 
dynamic structure for one of the pair of adjacent truck trailer 
cargo doors according to the embodiment of FIGS. 28 and 29 
showing the folding procedure from the deployed orientation 
of FIG. 30: 

FIG. 31A is a fragmentary perspective view of a pair of 
adjoining panels in the origami arrangement of FIG. 30 
detailing an exemplary sliding hinge assembly in a fully 
deployed orientation; 

FIG. 31B is a fragmentary perspective view of the pair of 
adjoining panels in accordance with FIG. 31A detailing the 
operation of the exemplary sliding hinge assembly during a 
panel folding/collapsing process; 

FIG. 32 is a more detailed perspective view showing the 
central stiffenerbar/brace used for deploying and securing the 
unfolded origami aerodynamic arrangement as shown in FIG. 
30: 
FIG.32A is a plan view showing exemplary dimensions for 

an outer vertical aerodynamic panel according to an embodi 
ment of the origami arrangement of FIGS. 28-32: 
FIG.32B is a plan view showing exemplary dimensions for 

the central/medial vertical aerodynamic panel section accord 
ing to an embodiment of the origami arrangement of FIGS. 
28-32: 










































